" Searching PAJ 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-252242 
(43)Date of publication of application : 14.09.2000 



I — ■' ■ -' ■' 

(51)Int.CI. 




H01L 21/304 
B24B 37/00 
C09K 3/14 




i 

(21)Application number : 


11-352884 


(71)Applicant 


: HITACHI CHEM CO LTD 


(22)Date of filing : 


13.12.1999 


(72)Inventor : 


UCHIDA TAKESHI 








HOSHINO TETSUYA 








TERASAKI HIROKI 








KAMIGATA YASUO 








KOYAMA NAOYUKI 








HONMA YOSHIO 








KONDO SEIICHI 



(30)Priority 

Priority number : 10372605 Priority date : 28.12.1998 Priority country : JP 



(54) POLISHING LIQUID FOR METAL AND POLISHING METHOD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To condense a metal polishing liquid required from the viewpoint of 
storage, transportation, and housing, etc., and to form an embedded pattern of metal film with 
high reliability when polished with a diluted one. 

SOLUTION: A metal polishing liquid comprising a metal oxidant, metal oxide solubilizer, 
protective film formation agent, surfactant, and water is diluted by adding water or water- 
solution when used. The diluted metal polishing liquid is applied to a polishing pad on a surface 
plate, and a surface to be polished and the polishing pad are relatively moved while contacting 
each other, for polishing. 
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3W V «««t»j*JW, #®?S14?PJ©-5-54>ft< it) lOH 
[»*«4] &;i©m<fbj¥J£ n©iM»tL, » 

!&%U #H«fl=Mfttf**l:P©*l£j£#£U 

[»#JS6] £JJ|C!>ftfl:*ie*tr loo«ua»«4 
COPTIC U tta>ttj&j&£-«&a&5 1 0 O-CcoteH 

't>u<tt*»tt*lnAWRbT«fflT*ll»£. fi-S-Ufc 
v>rna> 1 1 &t» lw^js 6®vsf 

8 ] ¥*3tfc« 100/t mKT©iIOSH 
»d8W**tt< tt> 1 -p©*j«/£#-te»#&^U#*3 
ti-fcW** 1 &V> L»3j&B 7 ©Vi-rn*Mcffi*©*«ffl 

± © W*A y K tr fttt L . ttffi «S t % Ah S * T«W* 

itiiA* y f ««Mzn $ -a-TWKf r * c: t swat 
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[§tt^l2] gf^4 7S:^Uif*^9©^-rn^tC 
©W^fe. 

BBiBOffgllftKH] 

[0 0 0 1] 

[«e*©s«] 

[ooo2] mm, ¥m&mmtBi& (otl s i tts. 
&*>■?■©— tr-rao. Lsi«iaxs, mz^mmmm 

^■ClCDtfH M^*lt!'Fi4 9 4 4-8'3 6^; 
20 H^£tVO^. 

[0003] sfc. mm*L s i ^iUttHg-fb-r^fcd* 

sgtcffl v. s nfc h 7 -r iv 9- y ?m\z£ z> mmmxtm 
mx&z>* ^z\~c. &zfrc>t>m : £Mi&isT$>%mmm 

»K£ CMP (Cck 0 bT«*a#.E«£JB/S-r * . 
tt, Wx.tt*#53^2 - 2 7 8 8 2 2^«»CBI*SnT 

30 

[0 0 0 4] ^I©CMP©-«S»ft*Stt. RJg©W. 
(^7^» itflfiAy KSBOftW. W^A' 

fcHS*fU#WT. -t©»B*»eBf«©flE* (KTW* 

^JRflt©Ci»t©«««*»K:«k-3Tta»©^«fflt*ll!t 
*T^>t)©Tfe5. 

[0005] cMPi:fflne.n4^iffiiiff«tt, — « 

fete J; o T»J 0 ® -5 ©#S* W^: ^ - XA t%A.*>tl 
Tti*. P3»©*JR*iS©Bffl2»ttWli/X5/ Kfc**0 

m n-r . H^isfe ic <£ « m o n o ©jam & t » © 

T\ CMP©jtfT<t<tt){CdbgB©^JSJl^*$nT» 

^Ett^pa-fb^ns. d©^fflfcovjT«v?r-^-;u 

• *7 • hDirSAjUVIJ-x^'fgS (Journal of 

ElectrochemicalSociety) ©^ 1 38#1 1^ (19 
9 1^fT) ©3 4 6 0~3 4 6'4Il:HSSntH 

50 
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[0 0 0 6] CMPK«k*W*aflr*K«e>**fei:UT 

mmmtTL^-ot b#m tc «k * gij o ?t o 

<D&mmi%m<Dmn:m*>^v3 L >{f mm) snx&m 
m&mmm-rzii, mtm\z^-Dx^mmmm^ ■=> 

Si5i7f>^ nr. m o n & n^^ts 0tt#*&* 
& < »»sncMP tc j:*w*>s«a**:*^ c: tjwas 

[0 0 0 7] C(p«fc'5fc»fl:$JR»#¥Jai:«flHttJgJ«ai. 
Sr^JDLT{t#SJ*;©3a^^i)px«.c:<tfcJ;D, CMP 

seft (CMPjctsweaae) *<i^±-r*t*ic, cm 

[0 0 0 8] L^L&^S, «e*CDH#:®!fe*'a-tJ , ^JR 

«-&«ctt. (i) a8&asnfc&jRE«o*Bf*»«- 

>^tf3T) ©3B£. (2) H<*:ii8[fcS*-r<5W*« 
U^^yf) W^^. (3) WM©S#«IC3SS 

(4) @#®igt^-»t)«)<Ogffi-^ag^Ste 

[0 0 0 9] ±ISiailB^tt. H«ciS«C**«C*Stt^ 
[0 0 l 0] r-f ->'->>i'*^6ff^4 ) 03ffl-&#c7)^A^ffi) 
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#MRtf««*tJBJ«SIBTA MJ 7 * 

-®ft«ttMAtf#l¥8- 8 3 7 8 0^ff(CC4K$ 
[0 0 11] 

'»f <&»*flEttffi«rifc«& (2 g/2 Ot^l 0 0 c 

io c) . -~M&i%mmm%nz&\,*T\ti omwmtf-vgtsi 

fr-otz (M^liBTAO. 2fig%£-^tr£jSfflSi|£<Z> 
2t^tt5{gSTBjfg, l 0 fffTttSiflj&t l 0tKTT"«f 
ffi) . ftoT. W*«*l 0fSF«±jgi^BlfgT. JL-P* 
fitf* 0 'Ck±C9®^-CD^-C : SJi^4'© B T ASflrtBS 

.. . •• 

20 [0 0 1 2] 

tt. (i) *K©«<b»j, B^t^M^su. wmmmfc 

^tT-s^jgfflwis^, (2) 7K^?e*«, ^mcomit 
m. wtfc&m®mm. vmmmi&8. #®«tt3y©5*> 

*fc<£"bi:3£U2©7K*iKT?»*-hE (1) (Ctemco 
&JSfflW«?£. (3) &JR<Z)&fl£!|. g£ft&Jgi§»8ih 

30 m&'J>t£< iz<b2-2<Dffim,!$.fr\Z»1 l f~C. ftl^^ffl 

ftm.izT&'&mmmmm. u> ^sosntasio© 
siM7>tb. aMb&jR»«m. mumtfffl* 

fc**fctt*»**iPA#JRUTfl[ffl-r*±IE (3) tc 
IBmo^MfflW*^, (5) *JRO^b»J, iS®^^^ 

40 ffiffi-T^JtlB (3) (ce«O^R^9ftffl[, (6) 

W^fcSiJ<&#tri^©^fi£^S:4 O'CUtTfcL, ffi© 

«j£/5£#£^?fi#>s, i o o"C(7D^ffl(csnfab. jL^^ffi 

fciC4 0 < C«T£fc3«fc'5tcLfc±ta (3) fe^U 

(s) ©v»-rn^fc8B«o*Rfflw*aE. (7) 
so *±i2 (i) 7i^L±ia (6) <D^-rnmztzm<D&m 
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mmmm. ( 8 ) ^m.m ioqu m&jFmm&n&m 

r- ±ta (i) (7) cov^-rn*^ciB®(o^iifflw 

(i) (8) <D^-tnfr\znm<D'&mmmmmT' 

. [ooi3] &tz. ^wo'&mmmmwi&m^tcfflm 
urn*, do) &m<DWntm. mt&m®mm> &m 

-rzwrnxm-vfr k>. an &m<Dmm. mt&m 
<=> *mm-fz>m\z, 7K^r^t7Kmm^m^$ivxmis 

SS;i-r-&P^ffiT'$,D, • (l-2)-±IS (4) fctiU 

£±12 (11) (ctB«cow«*?*-e^?.. 

[0 0 1 4] *^HJ«#«fflW^tt> &m©^Hfc3iJ. 

IPE-ct}^. RrjC;* y'$> >^ 6ilttWc^7S < <h fc— 
[0 0 15] S^fblPJiLTte, ja^b7KSg, i!3 

< t HulBb7c#SJK«^Jco«7K14 

tsmsmfr *>ttz> &mm z mm-? isia^ t*j>& 
[0016] mm-r^x.y^yy'm&<DmtLx\ti 

0 nm/m i n«Tic}fll*JT#nttWS L^&tyJ)^ 
<=> tl-5 £ 1 7M#-7*> o 7c . CMP iS*(7){g;T77W§T 
^-5®HT^tl«Xy5 1 >i7*3$«tt$b(C{£^^7iia* 
b<, 5 nm/m i n^T('W«iJT#ntfpiJA«5 0% 
*§gCDi§§«JCMP (^K^CMP^-rSfC^g?5:B# 
&>"]<£> 1. 5{&£7>CMP£fTC> ^t) JfToTtif^r/ 
>^liFoi^<h7ke75;UgSt;gS-5.. £ e>icx-;/^>y 
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1 nm/m i n £TRc«]$ijT#n«. 1 0 0 %Mk 

««) £SU ^iS (2 5*C) Tl 0 0 r pmT»t 
[0 0 17] 

[^m<Dmmcommi *5%mz&\,*T\t; mmizBM* 

69(CCMP$tlT> tHJ^(C^SK75^$tlT^fM©^#: 
/^->7W#£>*13,, *^Bjc7)^^W«^Ttt, mm 
W(CH#:5g^^*7i< <ht>^<, SftM^Dfcte^. 
7i^tc«|««)(c^<i^^W«^°^ F<h<7)#^lcJ;oTCM 
P *t Jt tf/c * lcP«fS (C{£M $ tl^. „ © ^ 

^scd^^j, mt&mmmm, umm 

20 «*^Mic#sn7i< ife^v^i. ffflnctfcTf 

[ooi8] gtrnvmimtisTu. m&i&m (h 2 
o 2 ) . mm* j&symwLUvyA. 'Ammmm, *v 

df(Cj;«,^«MSb<7iVic7)-c > ?FHfS/&#£"g-£7S 

v«fligij7MSi*i^, fib. ^f-y>7Kttia^»BtF B ^k 

75^b^(75-T?jg^t:7K^^Sfe®bT^S. fib, ilffl 
30 ^©S#:^*^#:^*#S75:V^^XS«75:t*Ta& 
^. ig^ «^f?%^ Sr-g- t?^-f fcSiJ T o T m L X A. 73: 

[0019] K-fb^M^SiJtt. TKrttt^^w^S^U 

mm. n-s\*-yr>m. 3, 3--j^^)mm. 2 -x 

40 ')>m, ^^.om. td^, zi/n^^^ fjifim. 
7yf>t, t^u>^, ^u-i>m. 7? Jim* u> 

^EX^Ai&^GDil. gStg?, 68^. 7>€-7, T>^x 

yzim. m&m. t7 3L>mtfm. ^^nki^m^tm^ 

mmm\zttisTttfm-(:&z>.'mz. u>n*m, ffisg?, 
so 9 x >k -o ^ Titmm &u c m p adE * l o o . 
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[o o 2 o] &mmMf&m*. etTo»*sa«nfct> 

(D7)V*)V7^ >-*\ X?l/>y7^>rh7»i (E 

dta) , ^x?;i/$;ft *;i/A^ >®t h u 
^n>, l-2-7S/»bk L-/ji/A*u>, l-a 

U X L-D>fyX L~y;i/D-f L — "f V D-f 10 
L-7D<VP-fy>, L-37:cx;|/7^X>\ 

>\ ^U>. L— feU L-hl/:tx>. L-7D 
hl/^X L-Ti^E-feU >> L-^n->>, 3, 5- 
5^3- K-L-^D->>, j3- (3, 

>, L-x^x>\ L-^^xX L->X^ 

5>*>** L-i?Mk**>R* S- OtUP#*->*9=" 20 
;U) -L-yXr^X 4 -T^/mm. L-7XA°7 
*X L-i0l^3>, TifirU>> L-7;i^x>, 
L-*^A > ->, L-i/h;i/U>, fi-tFo^y-L 

>, 1 -*5^l/-L- tX^vX 3 -^^;i/~L-b 
7fy>> x;i/^^^-f>, L-h'jyh7r>, 7 
i7f/7<y>Cl, 7A°^ >, 7>4^^>>">K 
T>^^>S>>I IStf7>f/H>fC07^y^; 
5?5=V>, *7Zfu«(> (2, 2' -lf+y'J» , 
^7°n< > (2, 9-s;*^j|,-i f io-7xt>h 30 
nU» , nvi/zfa^y (2, 9-^^-4, 7 
-v:7xx;i/- 1 , 10-7xt>hDU» ftOMri 

^7^> (tfx^D^it/ >**i*-u;n= K^7 

2 - [2- (^>i/5 L 7\/U;W ] f^net>fc 
2- [2- K>^7V + UJl/) ] ^^y^I/BS. 2- 
^M/h^>y?77-;k 1, 2, 3-MJ77- 
;k 1, 2, 4-hU77Hk 3-73/-1H- 

1, 2, 4-hU77-;k ^>yh'J77-;k l- 

tHD + y^>7h'J7y-Jk i-ytFn + y/a 40 
fcf;i/^<>\/h>JTl/-jk 2, 3-y*M+'>yPtf 
M>7h'J77-Jk 4 - h KP+y^>7h'J77 
— ;k 4-*;i/*^sy;i/- i H-^>7hU77-Jk 
4-/ h*->£;i^-;i/- i H-^>7hU77-;k 
4 --jb^-yiDv^-)],- 1 h-^>v/ hUTV— Jk 
4 -*^5 t ;u**^*;p#-;u- l H-^>7h'J77 

— ;k 5 -A+->M>7 KU77- Jk N- (1, 

2, 3-^>7hU77'J^-l-^fJW -N- 
(1, 2, 4-hU77'Jil/-l-^5 1 JW - 2 -x^ 

;U^f/;l/7^>, h'Jil/h'J77->lk t7hh'J7 50 
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y-;k tfx [ (i-^>7hU77UM * 
x*>g^?<27y— ;i/ ; ;r;p^M7?>, F^5>;i/ 

^l^T^X hU7y>^t-ik hU7y>y^ 
-;k FU7y>h'J^-^f0/M7^> ; #3* 

tf^n^o une^n+Mtx xfk>y7^> 

7y>y?*-Jk ^>7hU77Hk 4-fcFn^ 
y^>7h'J77-Jk 4-ijM+yJKlH-^> 
7h'J77-Jl/7fJl/XXfJk h U;U h U 77-;k 
±7 h hU77-Ml^CMPMdS^X75 1 >^ 

mm. ^wniLf % ±-e$? $ b v>„ 
[0021] #mjgttatuT»4, HTo»*satfn 

^75y«t, ^U^>-X^l/>*fcfi7p»J^S> 
7°a tf U >7 )\>*)\s^—T)Vl3)Vifs >mM. 7 zsMt^ 

*U7j >x;u*>®^ N-y->;i/XJ^>K* ; flit 
ixxrMitT, BfcBtfbiS, 7;p*;i/Slfflstt[. 7;u 

*>7o tf ]/>7)V*)VT UJUx— 5^M*»4ft, T)V*)V 

75P«»i;y>sxxfMtbt, r;u^;i/U> 

tttt. # U t+yx^ 1 1/ >Xfi# U y 7°p tfl/>7 

mji/7'j;i/x-t^u >*t*<»!i*sn«i n-r^-v 

A, tU^Att, ^f$y7Ux>7AS;ifltt^®ffi 
ttSHtUT, #;ki^>^-f 7^/#;i/^>ffi? 

5 H ; *>|^H«tt»Ji:UT. x— 

en> x-rJUtiT, #y**s/xfi/>7**;i/ 

A7Jl/ft H$S^^'J^^S/X^l/>X-5 : -;i/> 

+ yxf 1/ >^ U ^+y7°P tf U >7 P ^ i; 7f* U T — * 

4^ U yx^ 1 U U ^-^p v 7Pt°i/ > y;u^;i/x- 

fM*tfen, x-fji/xxf^itix, yj-ty 

>xx-r->il/c7)^ U yx^ 1/ >x— v;i/tf^> 
xx^ji/(D7Ku^^i>x^i/>x-^;k y;ut>— ;u 
xx^JUco^iJ^^->x^l^>x— xxf^i 
IT, ^Ux5 1 l/>^Uzi-;i/fltteKxx^;i/, i7*U-ti 
'J>xxfik ^ij/fy-iry >xxrJk y;utf^>x 
XfJk yDei/>^U3-^X7rJk y 3 fxxf 

te£tfmtf$tiz> Q $ bic, ^'Jtu>xxfjk v;u 
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lf^>X7^;k *h Xh*y»S, 3 -X 

Xfjl/^'Jx^l/^Un-Jk #uyDtfi^>^u 
a-;k #Urh7/? 1 l/>^U3-;k #'Jx?l/> 
^ ij ^ ;k^;kx-~r;k #'jX5 1 l/>^Un-^ 
r;i/^r-;i,x— t-JI/, 7MM'Jxfl/>^'Ja- 

Y)i*)\s7$vx.3 L u>ifv zi-)V7)V*r-)VjL—T 

u x^u>^u 3-;i/T;i/^;i/x— 7;i^x;m* 
u x^>df u ;i/7;i/^rx;kx—^;k #u 7°d tf 

n -;i/7 ;Hr-jH-fik 7;k+;k# U y n tf V > ^ 

x— 5o>k 7Jl/tJWU yp tf u a-ji/7;^- 
;kx— ^;k y;k^rx;i/7puynhf i/>^'j^-jk 7 
;p^x;i/#u^atf i/>^*u 3— ;k7;k^;kx--^;k& 
r/7;l/^rx;l/# U ^ P tf 1/ > ^ U n -jl/7J^xj[/X- 
• ■ f;^x-fik;TM>^ ^^>^ #;ktf^ 
:>;*^;kt:;kp-x, F^>R^y;k^>#co^ 
m ; ^US/>7>^x^Affi£tf^ll y^FU^Al 
^7$ySS;^U7XA°7^>i> ^u^;k^> 

R) . tfOTWJm. ^U7^UJl/7^h\ 7^/tf 
U7^U;k7^b\ *'J7^U;H7>^x^AS, * 
U7^Ui«th'JC7Ai, #U7^Ht, #U7^F 
^^x^Ait, ^U75 KlthU^AlW#U 

x;k7;kn-;k #uex;ktfPU H>Stf*'J7^n 
W >^£)tfx;k£#u^ ; ^^k^U >^7>^:X 

^a^, ;<5P;k^u>g^Mj^A& ffltBt^^;^ 

MJ^Aifi. ©^X5P;k7>^x^Ai£> Vm?^)VT 
>^EX^Ai£, t:x;i/X;i/*:>^h'J^A^ 1—7 
U;kx;k*>^ h u ^AiS. 2 -7 U;kyUk*>^:f- 
MJ^A^, h^^;kX;k*>l^ MJ ^Aife, 

xh^>*5f;kx;k*>^7>;Ex^A^ 

s^d tVkx;k*>g^bu^A^ ^ h^>-^^;kx 

^x^Afeg, 3 -Xh^yP^kXJk/K^^MJ^ 
AiSR^X;i/^zi/\/7^^- h ij OAi&m<VX)U*>mR 

U^<Di&\ y°ahi^>7^ 7^u;k7^h\ ^^;k 

xn^>y$h\ 3A^S7$HS(/XJ1/7 7X 
;k7^ K^<7)7 3: H^^^f^n^o {1U -igfflT^S 

teW.$Lls<U^fz®. Kt>L<^c7)7 r >qEx^A4a^ 
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i7>^x^Al, #0 ex;i/ZJkn-;k 3A£^7 

[0022] ^Bj^iiffl-r^^iiibT^, w, $n 
ei«n^>& < t fc i imaiiTfc^tffi b 

[0 0 2 3] ^JlcoK^JcDlB'&fi^, 7jc£fcte7jc*$$E 

S«J^^7XO^Sl 0 0 glC*fbT, 0. 0 0 3mol- 
0. 7moimi:(l:^l<, 0. 03mol- 
0. 5mo lit^clt^DffiK, 0. 2mo 1 
-0. 3mo 1 £-rz>Z.£tfmz1fr dcogH^S 

**0. 0 0 3 mo &m<Dmt&^f+ft~cc 
upmmm&<. o. 7moi^x.§^ mci 

[0024] *&m\z&n*mk&mmtm<Dm&m 
20 *«ejn-r*i»K:. ^^c7)^^j, ^b^JSjg»»j, «ts 

K»*S3RK #H«ttMRtf*<&*8« 1 0 0 gl:»UT 
0. /0 00001 — 0. 0 0 5 mo 1 £T£> £ 
U<, 0. 0 0 0 0 5mol-0. 0 0 2 5mo 1 
Sdch^ctOJf^K, 0. OOOSmoI-0. 00 
1 5 mo 1 Wu^^#l:!ffiLK CCDga^S^ 
0. 0 0 5 mo 1 £j@*_£>£. X^>^7)ffl$iJ^ffllf 

[0 0 2 5] AWK^niOfi'g'Stt. 7k*fctt*»« 

JRIR^tKOIKSI 0 0 gl^LTO. OOOlmol — 
0. 0 5moltnctWSl< 0. 0 0 0 3mo 
1-0. 0 0 5molin^^<t0ffJK, 0. 
OOOSmol— 0. 0 0 3 5mo 1 WutdW: 
fftlK dOBB^a^O. 0 0 0 ImoltiTll 
Xy^>y©«ltt3WHIiia:«lilRl3&«*0, 0. 0 5m 
o 1 Sje/LStCMPig«*«ffi<>5:oTUS5«rR3*<* 

$f^u<. 1. sfsfeirtfr^iii^ctojffsb^o - 

[0 0 2 6] ^S?§tt»JcoiB^a«, 7K^fc(i7K?§^^ 

R^gll 0 0glC»LT0. 0 1~3gch-r^>C 
0. l-O/SgttSui^lcffiUK COSB^ 

50 »a<o. 0 1 g*«T«, fmm&w<ommmwtffi9L*i 



It 

fc\,mfaW&<0 3 g£jg*5£CMP38,g;Wg~FLTL 

[0027] *aswK*v»Tfi. &mv>wttt.m. mt& 

«. 4R08ft'a. Rft&JH&flrafl. «SIJR^J5£^J, # 
teJB-T*«£tt, ^©&K©BMt»K ttfc&RflMHM. 

[0 0 2 8] #SS9m4, SMfflWetttbT, MO 
ftft^K^. Slif^l, #Hffitt#J& 

lf«LTffifflt5. *»?©;&»<!: bTtt. lO05fgj5£ 
tc* £ fc tt*»* * ta X . 3E t-S'J ©flSfi&£# t ig-& 
bWRbfcD. £R©*j£jfc#fc*£fc»4*»*e£in*. 
Hfc»0©*J5&^*ffl'frbTWRb&0. 

tU ttft&JliMfai. ««JKt»fiJ8fiJ. JttBSttaiXtf 
7K£lO©«j&/&#- (B) tU *tl6*«ffl"r*l»fc 

**&ta**tt*to**wwi# (a) (b> 

(A) (B) £fi£b. -t-©ffi-&«fczk*fc 

t4*jeF**na^«?-r-5#ffi. (a) 
tt*»*«ao*.WRU i:n*«i««# (B) ti^u 
#§?-r£/m (b) »c7jc*fctt*»JK*ia>L 

WRU cn**jSj*#- (A) ,fcffl^b#S5T-S2rft» 
(A) (B) 

n-enaa*» #»?b (a) (b) 

*«^b#«?-r**ft. «fifraw»c«j«j«» (a) . m 
mum (b> . ***:tt*»js*ip^.T#fR-r**SA« 

«■ (A) t (B) &JPS©gHb#J, ftSKte/Sftl 

RlWWSttffl* 1 oofcjSjjSa- (A) tU SHk^Jg 
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rftft (B) iU, W5S«fflt4l*K:*S&tt*»« 
*J0A«JfScriE» (A) (B) &tff?bTffiffl 

r*. Sfc. MEb&2t3©*j£ifc#j£W-T&<*« 

©•flda*i"3o*riWE» (a) . mit&mmmm&i 

•ov>mtiuS& (B) , «KKJ*J^&tfjtBSttfll£ 1 

#58 W4, ±5S.<Dm7KOfr-£l3. < . & 

[0 0 2 9] &SfflWJg^©&Jg©®Hfc^J<fcbT$?jlT* 

5 ;:©i&*EbkT?«*bfcDttflib&» 

£..**©J^»©iME)8*fSftb t WJtWfcJMMTr. . 

20 *»n*«»-&. — is. *«*se©flsn*>©»4, ttasjs* - 

jff^uiA. ::ne©fca6. #p©^-ftsiJ : Sr-&t3'io©^ 

#£4 OtKTCL., «6©*K»*Sffl*^ 1 0 0"C©ie 
*t>b<tt*8«£ilO*#iRbTteJBT3IKK:, ffi^L 
#fl^S<T*Jfc*fi§^±tfT»»bfc*J«riMHi. 

«s±tf-s£»*rr*©T, «gffl©^ttia«$±tfTffl 

30 

[0 0 3 0] *»^T?J4» «nW»J«»l«tB«-7««« 
¥^S11 0 0 MmJ^T© ! fe©^^< £.% lO© 

®a^#^©T»»b^»-r<>a:*. ^©fc^^s 

40 J4. 5 0(tmKTWSL<, 2 0 wmBlT^ 6fc» 

[0 0 3 1] *%BJTtt, ^JHffiWMCOVaf tl» l -d 

i:LTt4, ->U#, 7Jl^3^-, t>J7. fi'rj, 
3-7> ^kS*^©^«l#»56^, ^ux 

©v>fnTt)J:Hi«, T©»«*^ttd»A< . 

CMPK:J:05E£-r*ffi*« (Xi7^-y^) ©%^ifc© 
T^StSdU 0 0 nm£[Tffl3D<^->U 
50 3B-f^7*5tiWSl/K J P^tta»4, MA. 
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it, ^U7«OW*3SflE**«fcO**<*0, -titikisV 
n ><OW«3i**<«t 0 /JvS<ft«2 0 nm6tT*««tO» 

7K##P * fc h U O A * K <t * St it * 

a, {56ffl-r*iR©*«fflw*«o^aa»c*#L/T0. o 

l~10li%T^ti*WSl/<, 0. 05~5i 
ft%CD©H-T?**££j&<«fcO#*LlA. 0. 0 111% 

«±^ttCMPfc<k*w*g£tt«&fnu ^n^mz. 
[o o 3 2] *&w<D&mmmmwi&m^fcmmjj8i 

tt, ^JRott-fbJW, HMk&MMHI. «OR»j*JW, ^ 
y Ffc«»U »f«®itgM£*Tl£ffl«®tW«^ 

**«iUTtt,-.«w*spfe*r 

2 0 0 r pmaT©ffi@g*WtbV^ MW^S (ttW 

7jt^9. 8-98. lKPa (100~1 00 0 gf/ 
cm 2 ) -CWiiAWSK, 5ffSj8S©9X/NMl*9 
^-teRtf/^ — >©¥ffi14£ift£-f £;fcae>tcte. 9. 
8~49. OKPa (100~5 0 0 gf/cm 2 ) T 

S«t4. aE**T?&<ifci*«, *bf>F7f -H¥£ffl^ 

mt&m®ffi#L &mm&&fit* 

5^ft< tt> l^EUi^kjgfcitU 

sis $ nfc^m^ w*« $ «*s-r * ia« t 7k * it «7K s 
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S » *tt S tlfc^fe W*« t* * * S DO A 

**fctt*»«E*«»"r*E«*au!tfc»w-. -en-en 

[0 0 3 3] Sfc, *3S9J©9J©W*3r8stt» &JS©& 

ftasi-p©*^ (a) ti, m-fb^jsjg^j. « 
mmmmm. mBisitmx.zf** i-ovmi&i&& <b> 

(A) t (B) SMUTffiffitS. 8 

w«o«t»fiiwn»riE?sie2t>©«ij«j«» (a) t 
(b> ica-w. &m<DWtitm, &mwmf$Miktfftm : m 

HUKT&ftai, *®jStt»JRCX*S 1 ooflUftjfta- (B) 

30 tu. *ns*teffl-r*Rte**fctt*»«&inA«fi£ 

(A) t«fi£j&# (B) SftWUTttffl-ra. 

«|J«J««- (A) tmtii&ft (B) t7K*fet4 

*«f«*-t*n?n«Mftf a 3 ocDSffdf&KTfc 0 . 

2-OOSB i g : ^IS-&bT^effil<7)l-3«g3'a : *$S-S- 

iaa**tr«j«j«»t«ifl!)*j*riE»*«'fru ?s-&*£s§ 
a, ±i2bfc<t^tcEB:tg{c 3 oosaw^-^ti^nw*/^ 

^-T-S^ffi, lC©$ti(C3-D(7?«fi)c)5g^$?l^LT. 

1 0 CCWieHfciDi&U loi^CtM 
50 t feT-#<5. iaaE**S5^t»/!PS*»S!<*:*fc 



i 
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mm*. usttfT&ztmm^izVTiii-rztz®. 

[0 0 3 4] #«WJ, «*©&Kffl«ff*ttittS£ 
[0 0 3 5] 

+it^ffi-c*^L»»a-s-it. z.<Dmm\z. zztzm 
fc&m®MMtLTDL-v>3m (.sm&M) i. 5 
Mmm&toA.T®frLm*>tifz<b<D&&mmmm%ii o 
tismmmt Lfc. ^©&Rfflw*ai i o 7 mm 

3 0S6*8tt) 3 3. 2a*3$£M*.Tll 

fc. ±B3&«fflW*tt«:JH^T.- TBeftMTCMP 
Istt. 40 

S#: : J¥£ 1 Am©fflIJMLfcy'j3>iS 
W*/fy K : I C 1 0 0 0 (n?-;M±«iBS«) 
©f^i±^:2 0. 6KPa (2 10g/cm 2 ) 
S#fcW«£ffi : 3 6m/m i n 

(mm&wmmm 

cup mm : mmco cmp m%k-T?<Dmm&&m.%.mMm 

I-7?>^aS : 2 5t, 1 0 0 r pmTfl8#Lfc&JR 
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$0. 5 MmC9«$:^j6rfeLT^4a]C07,/N"-y^fe{CctoX 
18 9nm/mi n, Iyf/yiMO. 7 nm/m 

MPiswi7f> i/mm \z ttrntfig. v&frifz. * 

[0 0 3 6] (**M2) MJJI/hllTl/— Jl^SM 

^Aito. sass&srftjTt. 4 onmm'p&wm&'e®. 

' WVmffilS&fc. S6l:DL-iB5S (ttl£<lftlR) 1. 
5g»g|5$jDx.T^Lf#e.nfcfeCD$^MfflW*^ 1 

o^is^t bfc. ^ic, mzntc&mmmmm 1 o{g 

2gSS^7it»^C7jc6 3fi*SB£ii|]*.T#S?U CtXfC 
iSK'ffcTk&Tk • 3 0 %7K^^) 3 3. 2 It 

mmmmmzm^T. nmmi iimm<DCMP^-vc 

MP^llfc. CMPlS^l 8 7 nm/m 

in, x>y^>^J$^^0. 3nm/mi nitsftlfe 

&#ft\ jlo, mmi:m<D&m\z&zcMpmmRzfx. 

[0037] (syffi^m ^>yMjjy-;i/o. 05 
1 oa*gB^7K2 oamsstcia^., 4 ox; 

bfco #tC, DL-IEi (ttKlttilK) 0. 0 
{C7K3 oa§B15£M*.Tig$?U CinfC^>VhU7V 

-;i/o. 1 5mm^tm.my'^)U7>^-oi^o. 11 

nfctCJBSiLfc, DL-ffif 0. 11§ 

S5JC7K4 0a*gP*j!)[]^it«?bT7Ki^n$iLfc o -€-b 

T. fcsnfcAtt£B«£*»tt£Mit3/3/4T 
mmmwtzm^T. mmmi tra«©cMP*fl=TCM 

PSrJSLfc. -e©^, CMPjgS^l 2 6 nm/m i 
n. x-7?> / /31S^0. 4nra/miniUfn^ 

wt. jlo, mmi:m<D&mjz&z>cMpmmRzfx.-y 
[0038] mmm 4 ) d l - u >=n» (ksi^ir) 

0. 1 5MWfc*5 0a*SB£iQ*T»/&U, 45t 

tcjprauT, ^ni^/'/h u7'/-^o. 2aagBs. 

feW^Affit LAc. CI CD 4 5t©Affil:4 S'CJCjDiSL 



I 
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>fc7j<2 OM«S*ftl*.#*!bT, 2 0 < COil^b7j<^7K 

<ttmi*»« 3o%7Kr§^) 33. 2ma^*A^+tc 

E**fflW***«''iT, *l«ltH*0CMP*fl= 
XCMP£i£b7c. CMPiflWJl 2 7 nm 

/min, X-y?>^M* s O. 3 nm/m i n t^T 
nfcBffX, »ttIg©fc-»iK:«fc*CMP}£flES. 

[0039] (.mmm 5 ) nis^j i (D&m,mmmmftM io 

;i^*^»«M»T«J9ELfc«S*. 8 0 nmT 

^ y V 'J 7 V—)Vifi%± izfeM-fZO) »cgT3 ISM* 1 

T, HJfiC»J.l £R^<aC.MP&flrCC.MP£J6.bfc. •¥■ 

C M Piig'^ 18 5 nm/m i ri", X-j/5^>^ 20 
j£ft**0. 6 nm/m i n £^-f ttt> AffX. jao«$t 
XfI©SSiC J; -5 CMP X y ^ > tCttM 

[oo40] mmm 6 > sijg^j 1 <D&sMmmmmzw- 

i£ffc±@l 0 0 nm©nD^^J|/yUA 1 MSSS^OtL^ 

I©CMPMTCMP41bfc. -^C0*Sm. CMP3i 
S#2 5 0 nm/min, Xy^^g^O. 6 nm 
/m i nitvrtl'bftffT. fiC »«IX8©^r»lteJ; 30 
5CMP gfiER I y > \Z ttMifi&Vlzfr -o 

[0 0 4 1] (^M0lJ 7 ) HM^J 1 <O^JRfflW»«*ffl 
V^T, **E^iJ 1 i^ODCMP^ftTCMP^ifiLfc. 

-tow, i&mmffimmui^o^izxnTfemTSyy 

18 7 nm/m i n, X \y > '/JiS* 0 . 7 nm/m 
i n&frvtflfe&ff-C. fit). ai*SlS©*«ifcJ:*C 

[0042] (^ss^j 8 ) mmm 1 co&jg/?§w«?Bt£:flf 

.^T, *iS^J 1 £H«©CMP&#TCMP£J6L/ifc. 

^JRfflW^l Ofgg|S^71ISg|5tC7jc6 3fi 
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<bzK*# ($t£4*», 3 0%7Ki§^) 33. 2mm&* 

jHO l#B/2#B = 7/3<Z){&i£jggJ£ (flcWtfc) X 

flF£*S**S-li\ tn£Mi©£-£Xt£ertS&©W«^ 
»7 Kl:Ml/Tf lUfc. CMPSflWU 7 

7 nm/m i n, X-y^-yifM&^O . 5 nm/m i n 
in-mfcAflFT, JLt?»ttxflo*«lK:«k*CMPa 

[0043] (uss^j 9 ) mmm 3 ©^Mffl 

^T. mMmi hmfiiCD CMP giftT' CMP ^ffiVfr. 

*>yx^$^io am/ (Bm+y^mm =3/7©^ 

tC#t|SUfc 0 -5-<D^, CMP»S*U 2 4 nm/m i 

n , x v =f-. y if^Mffi. 0.4 nm/m L n <t.v>-f n_t> & 
■ » xv a«firxsco«-«i «t « c mp mm.msx. v 3=- 

V W SfS cd 58 * ^. n ^ ^ o . 

[0 0 4 4] (J±K0iJ 1 ) *M#J 1 ©sfeJgfflW^X. 

#u t*x;i/7;i/n— ji/coasiaa* 0 . 5113*5 51 

SgBtCli^>LXl 0«j8*S^*^MU. dtlSr^lRUX 

WltH«OCMP*frTCMPfiSlft. -tOllS*. 
X7f > i^iifttt 0 . 7 n m/m i n <hHM#!l 1 
&.Vf3.^>-fr-z>tz.-tfi. CMPiS^/OU 1 4 nm/m i nt 
*^0iJ 1 tctb^xA€ < fiTlfc. 

[0045] (tb$s:0ij 2 ) hm^j i (D&mmwmm-T:. 

*U exjUTJl'n— ;ucd^Jd**^x l offififtSSSS^fP 
SLfc. L*U cn^5tT!%I«#bfctr5. W 
m^SfeUxusvv ^MfflW^tbxcoi¥'(ffi**SIt 

[0 0 4 6] 

*X#-5. 



I 
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two < «m?n^48 a ±Liti&T.mwft 
(72)^b^# ±^ mm 



(72)§g?g# /Mil a*. 

*MffSffl^rtT*^a— Tl 280#ife 



